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H3o6peTeHHe othochtca k kojijiohahoh xh- 

MHH B MaCTHOCTH K TeXHOJlOFHH nOJiyM£HHH 
<J>eppOMarHHTHbIX >KHAKOCTeH H MarHHTHO- 

peojiorHMecKHx cycneH3KH, npeAHa3HaqeHHbix 

RJW HCnOJlb30B3HHH B MeAHKOfiHOJlOrHMeCKHX 

HcaieAOBaHHHx, a Taione aah y3/iOB repMe- 
TH33U.HH annapaTOB h AeMnq^HpyroiUHX ycT- 

POHCTBO H3AeJIHH M3 lUHHOCTpOCHHA. 

Llejib H3o6peTeHH« — noBbiiueHHe naMar- 
HHqeHHOCTH, pacuiHpeHHe 6aKTepHUHAHOCTH no 
pH, a raioKe ycnopeHHe h noBuiueHHe aK- 

THBHOCTH 6aKTepHUHAHOrO A6HCTBHH KOM(103H- 

UHOHHcro MaTepnajia. 

Cnoco6 ocymecTBJiHK)T cneAyiomHM o6pa- 

30M. 

FIopoujoK Kap6oHHjibHoro >Ke;ie3a hjih 
Ferrum, reduktum c pa3MepaMH qacTHu 



HO-pecwiorHqecKHx cycneH3HH, npeAHa3HaneH- 

HbfX AAH HCI10Jlb30BaHHH B MeAHKO6H0Jl6rHMeC* 

khx Hcc-neAOBaHHHx, a TaK>Ke Jul* yzjios rep- 
MeTH3auHH annapaTOB h ACMncj)HpyK)iUHx ycT- 

POHCTB H3Ae^HA M aillHH0CTp06HHH. LJeJIb H306- 

p6TGHHH — noBbiiueHHe HaMarHHHGHHocTH, pac- 
LunpeHHe 6aKTepHUHAHOCTH no pH, a Taione 
ycKopeHHe h noBbiiueHHe 3kthbhocth 6aKTe- 

pHUHAHOrO AeHCTBHfl KOMnO3HUHOHHOr0 MaTe- 

pHa/ia. flopoiuoK Kap6oHHJibHoro >Kejie3a c pa3- 
MepaMH qacTHu 10 2 — 10 s hm HcnapHiOT b hh3- 
kotcm nepaTypHofi nJia3Me c TeMnepaTypoH 
10 4 K b aTMOc<}>epe aproHa. !lapoo6pa3Hoe 
>Ke.ne3o c KOHueHTpauHefi 0,1—0,3 Mac.% 
bwhochtch H3 peaKTopa h KOHAeHCHpyeTca b 
ra30BOM noTOKe aproHa, oxjiajKAaacb co cko- 
pocTbio I0 r> — 10 6 K/c(rpaA/c). 06pa3yioiHHecfl 
KpHCTa/i.nw pa3MepaMH 10—15 hm nepe- 
hocht b AHcnepcHOHHyio cpeAy, coAep>Kamy»o 
CTa6n.iH3aTop, HanpHMep BOAy npn pH 7—9 
hjih Macno, BeAyr nepeMeujHBaHHe 10 — 15 m 

50— 90°C H OCT3TOHHOM AaBJieHH H 1 — 
3 MM pT. CT. AO 3aBepUjeHHH BblAeJieHHfl 

ra30o6pa3Horo BOAOpOAa. 3 3. n. <})-jim, 
I Ta6ji. 



10 2 — 10 hm HcnapaiOT b HH3KOTeMneparypHOH 
nAa3Me c TeMnepaTypoH I0 4 K b aTMOCcJpepe 
aproHa. Flapoo6pa3Hoe >Kejie30 c KOHueHTpa- 
UHefi 0,1 — 0,3 Mac.% buhochtch H3 peaKTO- 
pa h KOHAeHCHpyercfl b ra30B0M notOKe 
aproHa, ox/ia>KAaHCb co CKopocTbK) !0 5 — 
10^ K/c (rpaA/c) o6pa3yiomHecfl KpncTa.^iw 
pa3MepaMH 10 — 15 hm nepeHOCHT b AHcnep- 
chohhvk) cpeAy, coAep>namyio CTa6HJiH3aTop, 
HanpHMep BOAy npH pH 7 — 9 hjih mbcao, ae- 
AyT nepeMeujHBaHHe b TeqeHne 10—15 m npn 

50—90° C H 0CT3T04H0M AaBACHHH 1 — 

3 mm pT. ct. ao 3aB€puieHHH BMAejienHH ra- 
3oo6pa3Horo BOAOpOAa. 

FlpUMep L BepyT rpaHyAbi BoccTanoBJieHHO- 
ro Kap6oHHjibHoro >Ke.ie3a pa3MepoM 10 2 — 
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10 5 mm h HcnapaiOT b HH3KOTeMnepaTypHOK 
n^a3Me npH 10 4 K b aTM0C(j)epe aproHa. 
riapoo6pa3Hoe >Kejie30 c koh ueHTpa uhch 
0,1 o6.% b biHOCHTCH H3 peKaTopa h KOHAGHcnpy— 
eTCH b ra30BOM nOTOKe aprona co CKopocrbfo 
10 5 K/c. 06pa3yiomHecfl KpHCTajiJiw pa3MepoM 
10—15 h m nepeHOCflT b AHCTHAAnpoBaHHyio bo- 
Ay c pH 7,0. od-bewoM 100 ma b KOAnqecTBe 
0,05 Mr, uto cocTaBji«eT 10 13 qacrnu. npeABapn- 

TeJlbHO B BOAy BHOCHT OJieHHOByKD KHCJIOTy B KO- 

] jiHMecTBe 30 o6.% ot Kap6oHHJibHoro >Kejie3a. 
| PacTBop nepeMeiuHBaiOT b TeqeHHe 10 q npH 

j 50° C H 0CT3T0MH0M AaBACHHH 1 MM pT. CT. 

j JXo h nocjie 3aBepweHHfl rasoBWAeAeHHH bo- 
I AopoAa, npOAO^>KaiomerocH 3 m, 6epyT no I. ma 
j MarHHToynpaB^fleMoro KOMno3HUHOHHoro Mare- 
pna^a h nepeHOCHT b KyjibTypy sojiothcto- 

rO CT3(})HA0K0KK3 npH KOHU.eHTpaU.HHX AHC- 

nepcHOH (})a3bi 5X10 15 — 10 9 m3cthu Ha 

10 MT/MJl H HHKy6HpyK>T B T€pMOCT3T€ npH 

37°C b TeqeHHe 24 4. B pe3yAbT3Te npofiu, 
B3$rrbie ao OKOH^aHHA ra30BbtAejieHH5i, jxaAH 
pocT MHKpo6oB bo Bcex qsuiKax. PocTa KO- 
aohhh HeT b npo6ax, B3HTMX nocjie okoh- 
qaHHH ra30BbiAe.neHHH, c KOKueHTpauneH ahc- 
nepcHOH $a3bi Bbiuie 0,01 Mr h pH 7,0. 

FlojiyMeHHbiH no 3T0My npHMepy MarHHTO- 
ynpaB^fleMbifl MaTepnaji hmcgt H3MarHH4eH- 
HOCTb HacbiiueHHfl 48 kA/m, OKa3WBaeT 63KTe- 
pHUHAHoe AeftcTBHe b Teqenne 0,5 mhh npa 

pH 7,0 M COOTHOUJeHHH |0 S — 10 2 HaCTHU na 
1 MHKpOOpraHH3M. 

jJaHHbiH npHMep noKa3biBaeT, hto KOMno- 
3HUHOHHWH M3TepnaA, AHcnepCHa« <J>a3a koto- 
poro noAyqeHa nA33M0XHMnqecKHM cnocoCoM 

IipH KOHUeHTpaUHH * napa 0;1 06.%, CKOpOCTH 

33K3JIKH 10 5 K/c, Harpese boahoto pacTBopa 
AO 50°C c nenTH3auneH b Teqemie 10 q, no- 
BbnuaeT HaMarHHweHHOCTb nacbimeF.HH, pacuiH- 
pneT 6aKTepHUHAHOCTb AeHCTBHfl no pH, ycKO- 
paer h noBbiLuaeT 6ai<TepHHHAHOcrb AewcTBHA. 

FJpuMep 2. AHajiorHMHO npHMepy 1 6epyT 
rpaHyjiw BOCCTSHOBAeHHoro Kap6oHHjibnoro >Ke 
. : ie3a pa3MepoM I0 2 — 10 5 hm h HcnapaioT b 
HH3KOTeMnepaTypHOH nA33Me npn I0 4 K b atMO- 
cqoepe aproHa. llapoo6pa3Hoe >Kejie30 c koh- 
u^HTpauweH 0,3 o6.% bwhochtch H3 peaKiopa 
.ocKopocTbio 10 6 K/c. 06pa3yjoiuHeca KpncraA- 
-iu pa3MepOM 10 — 15 hm nepeHOCHT b ahc- 
! • : ipoBaHnyio BOAy c pH 8,0 o6-beMOM 100 mji 
■<•./ iecTBe 0,05 Mr, b kotopoh npeAsapH- 
rc.*: • pacTBOpflKDT ojieHHOByio khcaot y b ko 
rrse 20 o6.%. PacTBop nepeweiuMBaiOT 
■ ;'» - npn 90°C h oct8tomhom a3BJ16hhh 

0 .vi ! pT. ct. JXo h nocjie 3aBepujeHHH ra- 
u)h: lejiennfl, npoAOJiwaiouuerocfl 1 h, 6epyr no 

1 m.j MarHHToynpaBJifleMoro KOMno3HUHOHHO- 
ro m; repnajia b KyjibTypy 30JiOTHCToro cTa- 
(|)HJiOK-)KKa npH KOHueHTpauH^x AHcnepc- 
hom (|>a3b' o- I0 ,n -10 9 qacTHu Ha 10 mt/mji h 
HHKyttei y«or ii repMOCTare 24 4 npn 37°C. 

B pe3V/n»raTe npo6w, B3HTbie ao okoh- 

UauMH \"<i ■ ?;bJAeJieilHH, AaJlH pOCT MHKpoSOB, 



t. e. npoAyKT He totob. Pocra kojiohhh hct 
b npo6ax, B3flTb(x nocjie okohm3hhh ra30Bw- 

AC^eHHH, C KOHUeHTpaUHeH AHCnepCHOH (|)a3bl 

Bbiuje 0,01 mp, t. e. npH cootholuchhh I0 1 — 
5 \0 2 MaCTHU H3 1 MHKpo6, npH pH 8,0. 

riojiyqeHHbiH no 3TOMy npHMepy MarHHTO- 

KOMn03HLlHOHHblH M3TepH3Jl HMeeT H3M aj*HH4CH— 
HOCTb HBCbimeHHH 52 kA/m, OK33bIBaeT 6aK- 

TepHUHAHoe AeHCTBHe b TeweHHe 0,5 mhh 

10 n P H H COOTHOUieHHM 1 0 1 — 10 2 M3CT HU 

Ha 1 MHKpo6. 

jlaHHbiH npHMep noKa3WB3eT, mo msthhto- 
ynp3BAfleMbiH KOMno3nuHOHHWH M3Tepnaji, aho- 
nepcH3^ (})333 KOToporo nojjyMena ruia3MOXH- 
MHqecKHM nyTeM npw KOHueHTpauHH napa 
15 0,3 o6.%, ckopocth 3aK3JiKH 10 6 K/c, Harpe- 
Be BOAHoro pscTBops ao 90°C c nenTH3a- 
. uneH b TeqeHKe 15 q, noBbiuiaeT H3MarHH- 
m en nocTb (lacum-eHHfl, pacuiKpneT 6aKTepHUHA- 

HOCTb AeHCTBHfl nO pH B Uie.lOMHyiO o6jl3CTb, 

2Q ycKopneT h noBbimaeT 6aKTepHUHAH0CTb AeftcT- 

BH5?. 

npUAtep 3. AHajiorHMHO npHMepaM 1 h 2 
nocjie HcnapeHH« rpaHyji BOccT3HOBvieHHoro 
i<ap6oHHJibHoro >Kejie3a napoo6pa3Hoe >Kejie30 
25 c KOHueHTpauneii 0,2 o6.% bwhochtch H3 peaK- 
TOpa h KOHAeHCHpyeTCH b« ra30BOM noTOKe 
aproHa co cKOpocTbto 10 5 K/c. nojiyneHKbie 
yjibTpaAHcnepcHbie MacTHuw p33wepOM 10 — 
15 hm nepeHOcsrr b 100 mji C'Imbkoboto 
MacJia b KOJiHqecT3e 0,05 Mr. IlpeABapKTejib- 

30 HO B aTHBKOBOe M3CJI0 B HOC AT OJieHHOByK) 

KHCJiory H3 pscqeTa 3 o6.%. PacTBop nepeMe- 
ulih B3K3T b Te^euHe 12 h npH 70°C. Ro h nocjie 
saBepineHHH ra30BbiAejieHH«, npoAOJj>naiomero- 
ch 2 m, 6epyT 1 mji MarHHToynpaBJiaeMO- 
ro KOMnp3HUHOHHoro MaTepHajia h nepe- 

35 HOCHT B KyJIbTVpV 30JlOTHCTOrO CTa(j)HJIOKOKKa 

npw KOHueHTpauHH AMcnepcHOH qoa3bi 5 1 • 
•10 IU — 10 9 M 3 CT H u na 10 10 mt/mji h HHKY6H- 
pyiOT 24 h npn 37°C. 

B pe3yjibT3Te npoObi, B3flTbie ao okoh- 

40 M3HHA r330BbIAejieHHH, A3JIH pOCT BO BCeX 

qauiKax. Poct kojiohhh He H36jiK)Aa;ica b npo- 
6ax, B3HTbix nocAe okohms hhh r330BbiAejie- 

HHH, C KOHUeHTpaUHGH AHCnepCHOH (})a3bl 

Bbiine 0,01 mt. 
45 IloAyMeHHbiH no sroMy npHMepy msthhto- 
ynpaBJineMbiH MaTepnaji HMeeT HaMarHHqeH- 
HOCTb HacbiiueHHfl 50 kA/m, 0Ka3WBaeT 6aK- 
TepHUHAHoe AeHCTBHe b TeqeHHe 0,5 mhh 

npH COOTHOUJeHHH 10 1 — 10 2 M3CTHU, Ha 1 MHK- 
p06. AHTH6aKTepHaJIbHaH aKTHBHOCTb npOHBJlfl- 

50 eTCH nocAe 0K0H4aHH« ra30BbiAeAeHHH. 

AaHHbiH npHMep noKa3biBaeT, hto MarHK- 
ToynpaBvifleMbiH kom no3HUHOHHbiH MaTepHaji, 
AHcnepcuan <pH3a KOToporo noAy^eHa njia3- 

MOXHMHqeCKHM MCTOAOM npH KOHUeHTpaUHH 

napa 0,2 66.% ckopocth 33K3JIKH 10 K/c, 
55 ' HarpeBe ao 70°C b pacTHTejibHOM MacAe 
c nenTHsauneH b Teqeunn 12 q, noBbiinaeT 
naMarHHqeHHOCTb HSCbimeHHfl, ycKopneT h no- 

BbtUiaeT 63KTepHUHAHOCTb AeHCTBHJl. 
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TaKHM o6pa30M, coiviacHO Ta6/iHue h npH- 
BeAeHHbiM npHMepaM HaMarHHHCHHOCTb Ha^bi- 
meHH« MarHHToynpaBiifleMoro MaTepH*.. ?. 
yBe/iHMHBaeTCfl noMTH b ABa pa3a, CKopocTb 
SaKTepHUHAHoro acActbhh riOBbiuiaeTCfl b 
2—15 pa3, 6aKTepHUHAHan aKtHBHocTb yBe- 
^HKHBaerca b 10 — 100 pa3, a AHana30H 
AeficTBHH no pH pacwHpHeTCH Ha 3—4 eA. 



<PopMyAa u3o6pereHun 



I 



Cnoco6 nojiyqeHHH MarHHToynpaBJine- 
Moro KOMno3HUHOHHoro Maiepnajia, bkak>- 

qaiOlUHH CHHT63 (j)eppOMarHHTHOH yvibTpaAHC- 

nepCHOH (()a3u h noc^eAyiomyjo nenTH3auHio 
nyTeM o6pa6oTKH ee AHcnepcHOHHOH cpeAOH 

CO CTa6H^H3aTOpOM, OTAUHatOimudCH T6M, HTO, 

c uejibio noBbiuieHHfl HaMarHHqeHnocTH, pacujH- 
peHHH 6aKrepHUHAHOCTH no pH, a Taione ycKo- 

peHHH H nOBblliJeHHa aKTHBHOCTH 6aKTepH- 

UHAHoro achctbhh KOMno3HUHOMHoro MaTepHa- 
Jia, chht€3 <J>eppOMarHHTHOH yjibTpaAHcnepc- 
hoh (f)a3bi ocyiuecTB^HiOT b njia3MGHHOM no- 
TOKe npH KOHueHTpauHH napa 0,1 — 0,3 iwac.% 
h 3aKa^Ke napora30Boro riOTOKa co CKOpocTbio 



10*— I0 b K/c, nocjie cHHTe3a y-nbTpaAHcnepc- 
Hyio (J>a3y nepeHocflT b noTOKe HHepTHoro 
ra3a b AHcnepCHOHHyio cpeAy co cTa6njin- 
3aropoM t a nerrrH3auHK> ocymecTBARiOT npn 
a 50— 90°C a TeneHHe 10—15 m npH oct3tom - 

HOM AaBJieHHH I — 3 MM pT. CT. 

2. Cnoco6 no n. I, otauhclioil{uucr tcm, 
mto b KaqecTBe AHcnepc hohhoh cpeAbi Hcnojib- 
10 3yx)T MHHepa^bHbie h pacTHrenbHbie Macna, 
Bbi6paHHbie H3 rpynnw: b33G/ihhobo6, ojihbko- 
Boe, o6iienHxoBoe h t. a. 



15 



20 



3. Ciioco6 no nn. 1 h 2, otauhchou{uu- 
ch Tew, mto b KanecTBe AncnepcHOHHofi cpe- 
au HcnoAb3yK>T BOAy h bo ah we pacTBopw, 
npH 3tom npouecc nenTH3auHH BeAyT npn AaB- 

JieHHH 760 MM pT. CT. 

4. Cnoco6 no nn. 1 — 3, OTAUHatou^uucn 
TeM, mto KOMnoHeHTbi Mam HToynpaBJiaeMoro 
MaTepnaAa <5epyT b cooTHOujeHHH, 06.%: 

4>eppOMarHHTHa« cj)a3a 5 — 75 
CTa6m]H3aTop 3 — 20 

HHcnepcHOHHan cpeAa OcTaAbHoe ao 1 00 



napaMerpLi np oaejueHKR 



KoHueHTpainifi irapa, 
06.% 0,1 

0,2 

0,4 

CKOpOCTh 32KajIKH, 

K/c 

10* 
10 5 
10* 

40 

* 50 
60 
70 
90 
100 

BpeMfl ao nerrrn3auHn,q 
10 
10 
15 

20' 

PH 

2,0 
4,0 
6,0 
8,0 
10,0 

Ii3BecTHufi cnocoG 

IIpOTOTHn 



HaMarHX- 





BpeMH 6ak— 




MeMHOCTb 


TepHlJHAHO- 


5aKTepi<u;w- 


iiacbime- 


ro AeflcT- 


uoro Ae: v «CT- 


HHH, kA/h 


BHfl , MHH 


B1LH , 






^acT./ra KpOO 



BOCTb b no- 
ne THJSeCTH, 

10 3 



ilnana 3oh 

GaKTCpH- 
UMAHOCTM 

no pH 





IlpeAJia raeMhif* 


cnocoo 






43 


1.0 


«0 l 


12,0 




46 


0,5 


10 


7,0 




52 


5,0 

• 


!0 3 


0,2 




34 


7,0 


10* 


10,0 




38 


1,0 


10 


8,0 




52 


' 0,5 


10 


4,0 




24 


15 


10" 


0 




42 


2,0 


10* 


5 




47 


. 1,0 


10 


7 




50 


0,5 


10 


12 




50 


0,5 


10 


12 




32 


10,0 


10* 


0,2 




20 


12 


10* 


0,1 


5-7 


43 


1,0 


10 fc 


4,0 


4-7,65 


49 


0,5 


10 


10,0 


2-8 


50 


0,5 


10 


10,0 


2-8 


52,0 


0,5 


10 


12,0 




52,0 


0,5 


10 


10,0 




51,0 


1,0 


10 2 


10,0 




50,0 


1.0 


10* 


7,0 




50,0 


0,5 


10 


7,0 




20-30 


30 






2-3 


21,6 


1-5 


io'-io 1 * 


0,4 


5,6-6,5 
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